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The “nominal” stress is obtained when the load on a bar in tension is divided by the 
original cross section of the bar. It should be pointed out here that the increase in 
yield strength caused by strain hardening is attained at the expense of elongation. 

In the case of a standard tensile test the ductility can be demonstrated either by 
elongation or reduction in the cross-sectional area. These two mechanical properties 
are dimensionless and are always quoted by the manufacturers. Although elongation 
depends to some extent on the geometrical form of the test piece, standards have 
been developed over the years so that elongation can be regarded as a useful index 
of ductility. 

The various mechanical properties are greatly influenced by the temperature 
and chemical composition. The literature dealing with this topic is very exten¬ 
sive and the serious student of this aspect of engineering is encouraged to consult 
specialists in the field. It will suffice here to mention some of the basic elements 
of this knowledge as a general reminder for the design audience. The strength of 
steel, for instance, increases with the decrease in temperature, but the material can 
also become very brittle. This aspect of design is explored further in Part II. The 
modulus of elasticity generally decreases with increased temperature. The effect 
of temperature on the strength and ductility is more complicated, and the exact 
variations should be analyzed on an individual basis. The effects of chemical com¬ 
position and heat treatment on the mechanical properties of metals are profound. 
The strength of steel increases with an increase in the carbon content while the 
ductility drops off. The steel can be hardened and strengthened by heating it to 



